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“Nbstract-In this paper, introduce a neutrovophicopen es newtosophic topological spaces. Also, ncuss about near 
‘open sets, ther properties and examplesZ-open set which is a union of neutrosophic P-open sets and neutrosophic dof 
“tneutrosophicS Z-open set, Morcover, we investigate some oftheir basic properties and examples of neutrosophic Z- 
interior and Z-losute ina neutrosophic topological spaces 
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T Introduction 

In mathematics, concept of fuzzy set between the intervals was first introduced by Zadeh [16] in discipline of logic 
and set theory. The general topology has been framework with fuzzy set was undertaken by Chang (4) as fuzzy 
topological space. In 1983, Atanassov [2] intted intuitionistic fuzzy set which contains a membership and non- 
‘membership values. Coker [5] created intuitionistic fuzzy set ina topology entitled as intuitionistic fuzzy topological 
spaces. The concepts of neutrosophy and neutrosophic set was introduced Smarandache [11,12] atthe beginning of 
20" century. Salama and Alblow! [8 in 012, originated neutrosophic se in a neutrosophic topological space. Saha 
[13] defined d-open sts in fz2y topological spaces. In 2008, Ekic [6] introduced the notion of e-pen sets in a general 
topology. In 2014, Seenivasan et. a. [10] introduced fuzzy e-open set ina topological space along with fuzzy e 
continuity. Vadivel etal. [3] studied fuzzy e-open sets in intuitionistic fuzzy topological space. Vadivel et al. 14] 
Introduced e-open sts in a neutrosophic topological space. From 2011, El-Maghabi and Muri (7] introduced and 
studied some properties of Z-open sets and maps in topological spaces. In this paper, we develop the concept of 
‘neutrosophic Z-open set ina neurosophic topological spaces and also specialized some of thir basi properties with 
cxamples, Alo, we discuss about neuttosophic Z-inferior and Z-closure in neutrosophic topological spaces. 

2. Preliminaries 
‘The nceul basic definitions & properties of nevtrosophic topological spaces are discussed in this section. 
Definition 2-1 [9] Let X be a non-empty set. A neutosophic set (briefly, Ns) Lis an object having the form 
(vsrto)ts) vu) = » © X} wheres [0,1] denote the degree of membership function, «1» [0,1] denote the 
degree of indeterminacy function and — (0,1 denote the degree of noa-membership function respectively ofeach 
clement y € X tothe set Land 0 pu(y) + a) + vfs) <3 for each y €X. 

Remark 2.1 [9] A Ns L= [(yy1().010),006) +» € X] ean be identified to an ordered ipl (xel9).2u6).040)) in 
{0.1} on X 
Definition 2.2 (9} Let X be a nonempty set de the Nas L&& M inthe form L = ((yyu(). ay) ou9))# EX, 
Uyandy)0uly)vudy) = X}. then 

G) Oy= (500.1) and ty=(3.1.1.0), 

Gi) LEATiHT pul) <4), 10) Soul) & ved) 2 val): VEX, 

Giiy L=Mi LC Afand ATE 

iv) Ty L= Us) ~ ox0)gudy) :y X} = 

(9) LU A= ((y,maxcuety)ysu)).208(0t)).euks)h.29in(409) 49) = EX) 

(i) LA M> [.minguaG)auls) hank ent). outs)hamaxtvl). vn) = YE X} 
Definition 2.3 [8] A nevtrosophic topology (briefly. V1) on a non-empty set Xs a family ryofneutrosophic subsets 
of Xsatistying 

(Oy, bye 

Gi) 1. L€ ey forany L.L2€ ey 

Gli) ULL ¥ Lesa € AS ty 
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‘Then (X19) is called a neutrosophic topological space (briefly. Nts) in X. The fyelements ae called neutrosophic open 
sets (briefly, Nos) in X_A Ns Cs called a neutrosophic closed sts (briefly, Nes) iff its complement Cis Nos. 
Definition 2.4 [8] Let (ry) be Nes on X and Lbe an Non X then the neutosophic interior of L(brielly, Nin) and 
the neutrosophic closure of Z. (briefly, Ne(L) are defined as 
int) = U(1: 118 Fa Nos in X) Nel(L) = 401 1& Fis a Nes in X), 
Definition 25 [1] Let (X19) be Nts on X and L be an Ns on X. Then Lis suid to be a neutrosophic regular (resp. pr, 
semi, «& f) open set (briefly. Neos (resp. NPos, NSos, Naas & Nfos) if L= NingNeltL)) (esp, 
EG NintiNel()), LE NelNintL)), L Nint NeltNintL)) & LE Nel NintNel(L)) 
‘The complement of an NPos (esp. NSos, Naos, Nos & Nfs) sealed a neutrosophic pre (resp. semi, a, regular 
& fi closed set (briefly, NPes (resp. NSes, Nacs, Nres & Nfs) in X 
The family of all NPos (esp. NPes, NSos, NScs, Naas, Nacs. Nos & Nfs) of Xis denoted by NPOS(X) (resp 
NPCS(X), NSOS(H), NSCS(X), NaOSWD, NaCSL2), NPOSIX) & NPCS). 
Definition 2.6 [14] A set Lis said to bea neutosophic 
@)_ dimerioe of £ (brett, Nbin(L) is defined by NdintL)~" U[U-CI ¢ E & Tis aNros in X)) 
i) S closure of£ (briefly, Nbc) is defined by NdclIZ)=|A:L AG Aisa NeesinX 
Definition 2.7 [14] A set Lis sad 0 bea neutrosophic 
1 diopen set (briefly, Ndas) i L= Naini. 
2. d-semi open set (briefly, NBSos) iL Nel\NdinaL). 
‘The complement of an Néas resp. NISos sealed a neutrosophic 3 (resp. J-semi) closed set (briely, Nbes (resp. 
NBS) in X 
"The family ofall NBSos (esp. NdScs) of Xs denoted by NASOSIX) (esp. NISCSIX), 
Definition 28 [14] A set Kis said tobe a neutosophic 
(@)_e-open set (briefly, Neos) if KS NeM(NBiar(K)) U Nine NBIC) 
(Gi) e-closea set briefly, Necs) if K'2 NeKbinK)) Nin NbcIK), 
“The complement oft Neos i called a Nec 
The family ofall Neos (resp. Necs) of Nis denoted by NeOS(X) (esp. NeCSC) 
3. Neutrosophie Z-open sets in Nis 
‘Throughout the sections 3 4, let (Wy) be any Nis. Let K and M bea N's in Nis. 
Definition 3.1 4 st Kis said fo be a neutrosophic 
{@). Zopen set (briefly, NZos) if KG Nel Naina) U NintNe(K) 
(ii) Zelosed set (briefly, NZes) if KD Nel{Ndint(X)} 1 NinaNOcK), 
“The complement oft NZos is called w NZes 
The family ofall NZos (resp. NZes) of X's denoted by NZOSIX) (esp. NZCSX). 
Definition 3.2 8 st K is said tobe a neutrosophic 
(@)_ Zimtesior of K (briefly, NZint Kis defined by NZint K) =P U[A2GA CK & Aisa NZosin)X). 
(ii) Z closure of K (briefly: NZcI(K) is defined by NZcI{K) = (A:K A& Aisa NZesin X 
Proposition 3.1 The statements are hold but the converse doesnot te 
(i) Every Nios (resp. Ndes) is a Nos (esp. Nes). 
(il) Every Nos (resp. Nes) i a NDSos (resp. NOSes) 
(ili) Every Nos (resp. Nes) is a NPos (resp. NPs). 
liv) Every NdSas (esp. NbSes) isa NZos resp. NZes) 
() Every NPos (esp. NPcs) isa NZ (resp. NZcs). 
(vi) Every NZos (esp. NZes) is a Neos (esp. Necs) 
Proof. The proof of (i), i) & (ii are studied in [14,15] 
(iv) Kis a NOSos, them KE Nel(NBia(K}) © NetNOintK)) U NinNel(K)). 2 Kis a NZos 
(¥) Kis a NPos, then KG NintNel(X)) © Nel Naina) U NinNel(). Kis aNZos. 
(i) K is a NZos then KC NeliNaint KUNnANel(K)). So KS Nel NbintK))UNins NeL(K)) © NeNSint KU 
Nin deK(K) = Kis a Neos. 
Wisals trac for tei respective closed ses. a 
Remark 3.1 The digram shows NZos's in fs. 


ae 


N. Moogambigai"!, A. Vadivel *Tand S, Tumilselyas”! 


haba 
MeO agen 
fa, He 
(air 

= y(t 
Y= Ma ag 


fa Me Hey 
as 07 
“Then we have ry= (0s 74.05 Ly) isa Ms in X then 

(i) Yyisa NPs but not Nas 

i). Yyisa.NZos but not Mos 

(ii) Yeis a Neos bat not NZos. 

Example 2 Let Y= (abc) and define Ns's¥, 


Y= Ml ( 


‘os as'os) (ox 0002 


= (y(t ie Be o 4 
M= Oop ae os! os on on! Gara a5” 
a et 
= OGG at oa!(O5' 08° 
wy dete Dey (oe oe wey oa 
Ya= GG 5:05) O55" a5) Ga as OS)” 


‘Then we have ty" (Ou YiYEYU Yo¥i0 Ys ly) is Mis in X, then Ysisa NZos but not “Sos 
“The other implications are sbown in [14] 

‘Theorem 3.1 Let (X2y) be a Nis, Then if ME NOOSIX) and M € NZOS(N) then HN Ais NZo. 

Proof, Suppose that H€ NOSIX). Then H = Nint4H}. Since M € NZOS(X), then M & NefNint(M)) U NintNel(S)) 

and bence 


HED AEG Nine) 1 (eM NiniA AD) U Nine) 
‘= (Ninn H) 1 Nel Ninel) U (Ninnd) 7 Nin NeM)) 
© NeKNinaH) (Ninna) U Nin Nine) 7 NEMA) S NeMNintH O80) 
‘NingNel(H 0 AD). 
“Thus #9 ME Nel|Ninn 44 FA) U Ni\NEICEE PM), Therefore, H 1 Mis NZo. 


Proposition 3.2 Let (Ar) bea Nis. Then the closure of a NZo set of X is NSo. 
Proof. Let H € NZOS(X. Then 

Nel) © NeMNel(Nim.d#)) U Nias eID) 

© NeliNinna A) U NelWNinn Nel) 


‘Therefore Nell) is NSo, 
‘Theorem 3.2 The statements ae tru. mt 
() NPCIK)2 KU NelNint 
(i) NPing X) © KF Nin NeItK), 
(it) NASCHK) 2 KU NintNBel(K). 
iv) NSSin A) © KN NelWNainat 
Proof. i Since NPeI(K) is NPes, we have 
‘Nel Min{)) © Nein NPe(K)) © NPC), 
“Thus KU Nel(Ninn( AY) © NPCILR), 
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“The othr cass ae similar. 
“Theorem 33 Let Xia NZ if = NPin A) U NOS) 
Proofs Le is a NZos. Then K'& NelNdint A) U Nia( Ne). By Theotem 32. we have 

NPA) NOSiuA) = K 1 (Ning NeHA}) UT NCHA) = KO (NNER) U 

Nein) = K 
‘Conversely if A= NPin(A9 U NBSin(A) then, by Theorem 3.2 
K = NPin(A) U NOSintX) 
(1 Nin NeHR)) UK A Nelda) 

1 Mint NEA}) U Nel NBint)) & NintNelAD) U NeNAinAK) 
and hence Kis a NZ 2 
‘Theorem 3.4 The ion sp. itescton) of any family of NZOSLX) (resp. NZCS(N) isa NZOSCN (esp. 
NZCSON) 

Proof. Let (Xa € 0) be a family of NZon's. For ach a € ry, KLE Nol Nn K) U Nin NK). 
UR CU Natwaini x) U Ninn NCK,)) 
© Nel{Nint(UK,)) UNint(Nel(UK)) 
The othr cat is simi. = 
Remark 3.2 The intersection of to NZos"s nad nt be NZox. 


Example 33 Let Y= (a) and define Ne's Ye Yin X are, 


N= OS a) (os 


= aa 


a7 52)? 


‘Then we have ty= (Oy.Yi-4o} isa Nisin X, then Yo Yoare NZos bat ¥ 0 Ysis noe Nos. 
Proposition 33 Let Kisa 
(i) NZos and Noint{K) = Oy, then Kis a NPos. 
(il) NZos and Nel(K) =0s, then Kis a NBSos. 
(ili) NZos and Noes, then Kis a NaSos. 
(iv) NOSos and Nes, then Kis a NZos. 
Proof. i) Let K’be a NZos, thats 
1S Nel NBint) U Nin NEA) 


Hence Kis a NPos. 
fi) Let K bea NZos, tha is 
1S NeltNdint()) U Nin eK) = NelINBINAKD) U Os 


Hence Kis a N3Sos. 
(il) Let K be a.NZos and Nes that is 
KE NeltNbin KU Nit NeI) 
Hence Kis a N3Sos. 
(iv) Let bea Nios apd Nes that is 
KS Nel(Nbia( A) C Ne Nding(A))U Nin NelK). 
Hence Kis a NZos. 2 


YeKinttK)) U NintNeI(R) 


‘Theorem 3.8 Let Ke a NZes (resp. NZas) if K = NZe(K) (cesp. K = NZX). 
Proof. Suppose = NZcI{K)= NA: KA & Aisa NZcs). This means KE NA: KG A & Aisa NZes) and hence 
Kis NZes 


Conversely, suppose Kbe a NZes in X. Then, we have KE NA: KGA Aisa NZcs). Hence, KE A implies K 
NIA: K GABA sa NZes) = NZHA), 
Similarly for K = NZ, 
‘Proposition 3A Let Kand L are in X. then 


NZI = Nan, NZ) = NZI, 
(Gi) NZRU 1) 2 NZE(K) U NZL), NZK M 1) NZel(K) A NZEHC) 
(Gi) NZinatK U 2) 2 NZin( KU NZinwL, NZint K ME) © NZin( K)O NZina 
Proof. 
i) The proof i dzetly from definition 
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Gi) KE KUL or LE KUL. Hence NZeI(K) © NZeKK UL) oF NZel(L) S NZ(K UL). Therefore, NZeIK UL) 2 
[NZIIK) U NZe(L). The other one is similar 
li) KEKULOPLERUL Hence NZint(K) © NZin( KU L) or NZingL) © NZint KU L). Therefore, 
[NZingX U £) 2 NZinaiK) U NZintL). The other one is sila. 


Remark 3.3 The equality of i) in Proposition 34 can not be tue inthe given example 
Example 34 Let Y= avo} and define Ns Yi, 


bi » 
0°09'0a" 1)'O5°08°08' 08 T° o'o3" 0 
0s.71.25.140 Yay} isa Nisin X, then NZeI YSU Ys)" NZAIY) U NZEHY) 
Proposition 3.8 Let be a neutrosophic set in a neutrosophic topological space X."Then Nin K) NZingK) & KS 


NZEKK)E Nel). 


Proof. It follows from the definitions of corresponding operators. = "Theorem 36 Let K and Lin X, then the 
Nzint sts have 
)- NZel(0s) = Oy, NZel(1y) = bn: 


i) NZeKK) ea NZerinX 
NZeKK)S NZeML) ERE L. 

liv) KE Nz). 

() Kis Nz set inX © NZCIK) =K 

{G)_zinttNZint ky) = NZint 

root The proofs () to (iv) and (vi) are drcly ftom definitions of NZ set Ps 

Ov) Let be NZe set in X. By using Proposition 54, Kis NZosetin X.By Proposition 3.4, NZint(K 

Nzthh) = Keo NNR) = 2 


‘Theorem 3.7 Let K and Lin X,then the WZint sets have 
) _ NZina() = Os. NZint Ay) = Ly 
i) NZinat K) i Nzas in X. 
Zinn K) © NZinl) iC KL. 
(iv) NZina NZinat K)) = NZ, 
Proof. The proofs are directly trom definitions of NZint se. 


Proposition 3.6 1 Kand Lis in X, then (i) NZeI(K) 2 KU NZelUNZint 
i) NZintK) © KO Nine NZCIER). 
(ii) NintNZe1EK)) 2 Nine NZCALNZIn(K)). 
Proof. () By Theorem 36 K'& NZci(K) — (1). Again using Theorem 3.6, NZint(K) & K, Then NZel(NZin(K) © 
[NZeI(K) — (2) By (1) and (2) we have, KU NZeILNZintK)) © NZI) 

(i) By Theorem 3.6, NZiu(K) © K — (1). Again using Theorem 3.6, K © NZini(K), Then NZintK) © 
[NZin(AZEIK) (2). By (1) and 2) we have, NZintK) © KU NZing NZI) 

(il) By Theorem 3.6, NZI(K) © Nel(X), we get NintNZeIK) © NintNel(K)). Hence (i). 

(iv) By @), NZ&IK) 2 K U NZINZin{K)). We have, NiatNZel(K)) 2 Nin(K U NZc(NZin(K)). Since Nin 
UL) 2 Nini KWUNnnL), Nims NZCI(K)) 2 Ning KYNinZeMNZina K)) 2 Nina ZeMNZinK)). = 

i) 
4 Conclusion 
‘Werhave studied about ncurosophic Z-open set and ncutrosophic Z-closed stan ther respective interior and closure 
‘operators of neurorophic topological space in this paper. Also studied some oftheir fundamental properties along 
with examples in Nis. Also, we have discussed a near open sets of neutrosophic Z-open sets in Nts. ln future we can 
be extended to neutrosophic Z continuous mappings, neurosophic Z-open mappings and neutosophic Z-losed 
‘mappings in Ns 
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